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Insulin-like Growth Factor- I Effects on the NSE
Content of the Hippocampus after Ischemia/Reperfusion
Injury Following Focal Cerebral Ischemia in Rat
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RE - ATWEBRSZERAERKET- T AGF- 1 )X K B kb A R 1 75 3 5 AR 5] 390 ¥ 5 52 2 22 0 45 57 1k A
B AL it (NSE) & 5t 25 1k 1 52 i, 07 28 A% 1 8t ~7. K LR ke A o ke . 55 08 3 5 5 A 28U , 4 44 R { BRE Spregue-
Dawley (SD) K RUBEHL A A BT ARH (n =4) Gl fit T 9 1 41 A0 IGF- 1 4, ke of, 7598 3 4 °FF Jg gk 1fL. 2 Ji5 AR 0% 7
T A 7] i 6] (12h, 24h,48h.72h . 96h) 4} Ry 5 AN A (B EAH 4 2D IGF- 1 41 F i ik (fi. 2h ) i 25 4 3 5 IGF- 1
10 pg J& th MR 42 -9 0 AR R B ] (12h, 24h,48h,72h.96h) 43 8 5 ML (W41 4 ). T4t S A58 K R, I
e JE 30K B0 8 43 T 5 DU S 45 X L I 00 ¥ 5 2 )2 NSE &t . 45 R R, (ol o T 12h A1 24h 2 Gk afn 0 9 5
J2 NSE &t 8B F AR B TR (P <<0.01),48h F1 72h 2t 4 B & F K, {8 ( P <0. 05),96h 21 %t A< ¥k 52 3 B
FARH K- ; iR 2h MR % P9 ST IGF- 1 10pg J5 T 1, 48h 1 72h 41 5 40 7 e [6) A5 {5k of 75 9 3 4 EL A A
B FEF (P <0.05),96h 4 AWK E BB FARHEKF. IGF-1 4 NSE & 4K & Lt [ isf 18] A ke ofn, 785 9 1 40 Bk
IGF- 1 ] A EL A Uk 42 fpR 1L 4 Ao 463 493 #9  FH

KBRS EFEAKETF-T KR WG AEEERG B R R Tk

W &S 28 :R729 CHRARIRAD . A X EHRS:1005-9164(2007)02-0137-03

Abstract: To examine the influence of insulin-like growth factor- I expression (IGF-1 ) on the
alteration of neuron-specific enolase (NSE) in the hippocampal neurons after ischemia/reperfusion
following cerebral ischemia in rats. Method : Sprague-Dawley rats were subjected to 2 h of middle
cerebral artery occlusion (MACO) by suture blockade and then reperfusion. 44 rats were used in
this study ,they are sham rats (n =4) ,ischemia/reperfusion rats (n = 20) ,and ischemia/reperfusion
with IGF- 1 treated rats (n = 20) . Ischemia/reperfusion and ischemia/reperfusion with IGF- I
treated rats were further divided into 5 sub-groups (4 rats each), 12h, 24h, 48h, 72h and 96h
following reperfusion. IGF- I treated rats were given IGF- I 10pg by lateral ventricle injection at
2h post-MACO. The NSE content in hippocampus of ischemia side was examined by enzyme-linked
immunosorbent assay. Results:so that, (1)The hippocampal NSE content was significantly reduced
in ischemia/reperfusion injury rats compared to that in sham rats at 12h,24h (P <0.01),48h and
72h (P <0.05),the NSE content returned to the level of sham rats at 96h. (2) At 48h and 72h
post-ischemia/reperfusion injury, the IGF- 1 increased the NSE content in ischemia/reperfusion
injured hippocampus (P <{0. 05) compared to those of ischemia/reperfusion injury without IGF- I
treatment. The NSE content returned to the level of
sham rats at 96h after ischemia/reperfusion injury
o Lo A with  IGF-1 treatment. Conclusion; IGF- I
EEMA ERF Q964 X, B EEEIT, ERAFRMOTRRE  reatment  accelerates the NSE recovery in

BT PR LA hippocampus after ischemia/reperfusion injury. The
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results suggest that the IGF- 1 has a beneficial effect on ischemia/reperfusion injury after focal

cerebral ischemia in rats.

Key words: insulin-like growth factor-1I , rat, ischemia/reperfusion injury,

immunosorbent assay

2 JC ¥ 5 M B2 1L B ( Neuron-specific
enolase , NSE) 7E igi A & fli 2 il LB EH 9 1. 5%,
Ho BIAR 8 o T4 O , BRI R B P —BOA R NSE &2
i ke i 53 495 9 R ML R IR R AR AR L BB AR
£ F- I (insulin-like growth- I ,IGF- I )&% 67 4
AR Z K, il G iy R A 405 ) 5 KRG L B 25 o el
LB FEFRIE M, H ol 4% IGF- 1, X /R
IGF- T 7 igi fk ifin 453 495 w2 A 4 1 P AR Se Bl 37 K
Bl R et 1 I dke I P 0 45 ASE Y, L M) A0 R 4 IGF-
I 5% i ke 1, P55 9 0 S [ ) 3 NSE 33X 5% i, 8 7
IGF- I 4 g #ft 22 A 47 70 1o FH F I AR B 5 B3 L it

1 R 7TE

1.1 XEHYESA

fi J it 4 Sprauge-Dawley K Fil (Hi H [ BE £ K
LR FHY PO REE 44 B KT 260~320g, bRifEFR
B . BPEARL (n = 4) ;36 HZHLH (n =20) B R 1l
2h JE TG A B AR K EAT PR TE 12h (n =4),24h(n
=4).72h(n =4).96h(n =4); A4 (n =20) B fikt
i 2h J5HES IGF- T 10pg #E47 FHEHE 12h (2 =4)
24h(n =4).72h(n =4).96h(n =4),
1.2 KRB K A 3h Bk oA SE 4R Y ) 8 1

Z W B ESD MR Longa K28 6 KRZ&
80g/ 7K & SAME (300mg kg, J JiE TE 5 ) W MUK B , 16 A2
035 4 F1 35 3 Bk 38 AL BT — /N 1 4 A e 464 (19
+ 0. 5)mm, i 3 B Jy B 45 1k, 1 B AT A 2 K i v 3h
PR LR . 2h JEIR B LR , HEAT -0 1 [ B 7
SEAAX b AT A0 G = s L, ZERT K A M 1. 8 mm,
J& 0.8 mm, B A5 0 g %2 55 FL , R BE 4. 0~5. 0 mm
B, 5 A4 IGF-1 10pg (3£ M Sigma 2 7 ##

F 1 IGF- Il 3 5 kb1 ik i 75 7 K FRUBR B2 X NSE @ BT

Table 1

cerebral ischemia in rats

enzymelinked

B8, 3E 25 4 S 1ml A= B3 /K, 20min N 3 5T 58
B P B Sk VAR BE Ak I, B R SR TR IR L K BRI
Je H B0 Ji e 3y 8 G A Ao A Y ) F) B o o AR R
S Bk AN 4 AR A B A i 3 S A0, LA i A 45 DR (W)
Az
1.3 HEXKE

4 K B3 T s I () b B o BB HE 2 00 R > 1R
I 7 B 25 B ik P B R af A5, R B S XK 2 J2 L
800~ 1000mg, it A 3 £ ki 20 2 44 B 28 vp W (3%
1mmol/L. MgSO,,10 mmol/L Tris #§ &, pH {H 7. 4)
Hg L, IR ZH R BT W Je I B S KA T LA 9K, A
15000rps/min .0 1h, B FiEW L MHBEE 1 : 100,
1.4 NSE #&i

e A 28 TO AR S 1 O T A Tl I UK SR 95 0 A 3k U
& NSE, 170 & b 1 1 2E P il ) 3248, B AR R WA
HiEAT .
1.5 ZHit¥EHE

A BRI A = + s 2R, R SPSSS. 0 G it #k
A AT 2 T B B L B I AT ¢ R A O 25 43 A

2 &R

e 1ff, 78 v 12h A1 24h 41 Gk il ) 3 T B 2 NSE
FREBFARLHH B TR (P <0.01),48h fl 72h 41
W4 B 5 F (P <<0. 05),96h 2 Ht A% & B8 F A
AR, Midtai 2h O 3 NS IGF- 1 10pg )&
W VE 12h A0 24h 21 0% Gk if 00 8 15 B2 )22 NSE & & 54/
of B () g R i PR A B B S E R L (P >
0.05),48h F1 72h 4 5 AH SO B[] 4 % i 7598 v 41 1o
BB EFFCP <0.05),96h 4134 & PR T R4
K. FHERE L,

IGF- 1 influence on the alteration of NSE in the hippocampal neurons after ischemia/reperfusion following focal

NSE % it NSE content( z =+ s )

415

Grosg 12h 48h 72h 96h
BFERA 8
False operation groups( n =4) 14. 260. 59
Ak FH 25 41 i M - »
Non-medicine groups( n = 20) 4.4140.48 3.69+0. 61 7.28+0.75 8.231+0.59 13.96+0. 56
e 5.05+0. 63 4.08+0. 39 10. 28+0. 754 11. 07+0. 624 14. 08+0. 49

Medicine groups( n = 20)

ERGHSBFERA L, » » P <<0.01, x P<0.05; L4 5L 4L # . A P <0.05,

Comparison between non-medcine groups and false operation groups. * * P <{0.01, * P <0.05; Comparison between medcine groups and non-

medicine groups,/\ P <0. 05.
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NSE J& % i 77 76 T 25 9 7K 1 10 0 8% Ak 4381 g
B AL v 18] 7= ) 0 R O A P R R P AR . EL T B AR
Fp e A 5 R BE AL S 1R Zh g 2 0 2 aa B, BB
LYY Yo BUFD o Y, oA YY BURE PR AR AE T A
25 Y IO 0 28 P9 43 DA R KD P R U 22 R Bl R T R 5
LM BEALEE (NSE) , B & P & oo il 0 i b 5 i . ST
C4J0F 9% K BR , 7 i fk 1fi J5 26 1 6 1 ) . 32 30 4 o, 4
i @k 1L 46 B Smin J5§ 48 h # & CA1 X 1 £ & NSE
) mRNA /KR [ 38% , Bt Al RF4E M 169 2 1 A L
il 55 3 A7 1 B4 40 8 405 %% U0 AR 0K, B A e 4 R L 1Y
3 40 M T RB 43 & AR AN TR 7R BE 08 A2, FE b 40 Y
AR B A P {8 I 2L 2 i) NSE 7K P2 & W7 b T+ A<k
W95 45 5 7R , SR of P v 12h A0 24h 41 Gk i D)6 2
B2 NSE S REMBFARAAY B TFRECP <0.01),
96h 41 AWK B F R 4K F.

Ji 5 B A A K 4G IGF- 1 IGF- 1 FljE 5
REREHE. hY LR UL IGF- 1 BT HA #
2B IR A R B A 2 o, AT AR S 40 a4 1E X 4
PRH F 5 2 BUI A K R AR —Fh A 7. 7 Rk
LA e JBR S AR A K R 0 R AR R oA
LW T E . ik i AL B, AT B Gk i DX T
241 o 2500 2> o A B TG AR /N L AR 9 4 R S ke
i 2h U A% % P 1S IGF- 1 10pg 5 75 9 1 48h Fil
72h 41 55 AR N S ) g fake o 7 08 3 4 BL AR B B FHC P
<€0. 05) ,96h 41 Fe AR B BB F AR 41K - . 3 36 BH B
FA AR 1 IGF- T ] B A5 B 3 o ok afi, 53 495 4% 46
AR P A T A I DA JLRRT (1) e ARG o 5 o
Yok 5 PR R P # 5 (2) 48 W G X Y- TR K

5 (3) 8 3o 9 2 P53 Bk PR A 3 ) 40 i 0 T, BHL IR 32
P40 I BE T 5 (4) 1 37 20 40 Jfa A6 B B9 A 5 (5) e it
B b B B R A 0 ORI A0 I 5 (6 1 5 1% R G
R PE R E A (DB R B SE 3 F 20 Bk
R KEEEAA R :

B ARSI g — A W B T IGF- 1 7E fi ke it fikt
A RAMETRAPER. BT IGF- 1T s
PR E AL F 3 Wy SE R B B . B A I DR S5 56 1 JF
J& , IGF- 1 4 W] fBAE g s £/ 4 700 Bz F i 16 % 95 4
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